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@ Tertiary aryletfiyl amine derivatlvea having opiate-antagonlatio aotivtty. 



VT® The Invention relates to a group of tertiary arylethyl amine derivatives having opiate-antagonistic activity. The 
^compounds have the general fbnrnula i 

O 



o. 
Ill 




(1) 



wherein 
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Rt JS hydrogen, an optionally ©stertfied hydroxyl group or mercapto group, a aoup 4mib or -CONHB. 
wherein R, is hydregert. alkyl having t< Oatom or aikylcarbonyt havir^ 1? OatZ; 
Ri ta hydrogen or. when Ri Is hydrogen, one of the other meanbigs of Ri , or 

^* m ^ ^^'J^^. ^ ***** ""8 «"««We a heterocyclic group which 

consists 0^ five or six ring atoms and which comprises a group ^H<md. opttonally^ Jon^tee 
oxygen atom, sulphur atom or nitrogen atom as a second helero atom: 

^ hydrogen. aBcyl. aikcwy or aOcylthio having 1-4 Oatoms. amino, mono^ dialkylamlno having 1-4 C- 

atoms per aikyi group, hydroxyalkyl. alkyK aikyfamlno^ir altoxycartionyi having 1-4 C-atoms in ttie alkyi 

group. nHro. cyano. halogen, ttffluoromelhyl. trffluoromethoxy. alkylsulphonyl having M Oatoms, or 

aminosu^onyl; 

m has ttie value l, 2 or 3; 

R* is hydrogen, alkyl or alkoxy having 1-3 C-aloms, or hydroxyl; 

Ri is hydrogen; alkyl, phenylalkyl. hydroxyalkyl. roethoxyalkyl. alkytealwnyl. alkoxycarbonyl or al- 
kylaminocartxjnyl having 1-8 Oatoms in the optionally branched alkyl group- > w ai- 

R» Is straight or branched alkyl. aikenyl or cyck>alkylalkyl or cyctoalkyi, havfa^ at most 8 C-atoms; 
I r 1™*!!^ ^^J^ ^ ^ ■ ^'"^ 3-8 C-atoms with at least 

the group CHOH. CHC,Hs. OH,. -COmcf -CO^NCH, or an oxygen atom or sulphur atom; and R, an 
ajcyl g^. cyctoalkyi group or cyctoalkylafcyl group having at most 10 C-atoms a phenyl group or 
phenyialkyi group havtag 1-4 Oatoms In the aikyi group. vMch groi<>s R. can be substiSw wlToi or 
moregroupsR3:orYl8agromofthefbrnNda2fr-2e u.wuwnn«»or 



2« 2b 2c 

wherein Rto may have the meanings ^ven for Ra. 
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Tertiary arytethyi amine derlvatlvea having opiate-antagonlatle activity. 



The Invention relates to tertiary arylethyl amine derivatives having oplate-antagonlstfc properties. The 
invention also relates to the salts and prodrugs of these compounds, to a method of preparing the active 
compounds, and to phanroceutjcai compositions comprising at least one of these new compounds or a salt 
or prodrug thereof as the active substance, 
s ft Is loiown that in animals and man receptors are present with which endogenous opioids. i.e. opioids 
which naturally occur rn the body, for example the enlcephalines, interact Although the activity of these 
endogenous opioids can be very favourable In a number of cases, a ^eat number of conditions are known 
in which the effects of these endogenous opioids are |ust partlcularKy negative. Compounds which show an 
antagonistic activity against these endogenous opioids may, therefore be used In the treatment of a number 
w of syndromes in man. Such opiate antagonists^^ also be used to counteract the effects of exogenous 
opiates, for example, morphine. For these purposes, substances are preferably used which have a pure 
opiate-antagonistic effect without an agonistic consent in order to avoid the danger of undesired 
addictive properties associated with opIate^agcMiism. 

A few compounds are known which have a pure opiate-antagonistic activity, notably naloxone. 
15 naitroxone and nalmephene. Structurally, these compounds are closeiy related to each other and to the 
known exogenous opiate-agonist morpt^. 

It has rxw been found that the compounds of the general fbrmuia 1 : 

R 

(R5)w, (I) 

2$ 

and the salts thereof have a strong, pure opiate-antagonistic activity. 

In fomiuia 1 the symbols have the following meanings: 
Ri Is hydrogen, an optionally estertfied hydroxy I group or mercapto groi^, a group -NHJ% or -CONHf^, 
w wherein R$ is hydrogen, alkyi having 1 -6 Oatoms or allcytearbonyl having 1-7 C-atoms; 
Bz is hydrogen or, when Ri is hydrogen, one of the other meanings of Rt . or 

Ri and R2 together with the 2 carbon atoms of the benzene ring constitu^ a heterocyclic group which 
consists of five or six ring atoms and whteh oonvrises a groi^ -NH-and, optionally may comprise an 
oxygen atom, sulphu* atom or nitrogen atom as a second hetero atom; 

3« Rj l3 hydrogen, alkyl, alkoxy or aBcyltWo having 1-4 C-atoms, amino, mono-or diaikylantfno havkig 1-4 C- 
atoms per alkyi group, hydroxyalkyl. alcyf-, alkylamkioor atoxycarbonyl having M Oetoms in ttie alkyl 
groi9» nitro, cyano. halogen. trtfluoromethyL trlfluorom^haxy, alkylsulphonyl havli^ 1-4 C-atoms. or 
aminosulphonyl; 
m has the value 1,2 or 3; 

^ R* is hydrogen, alkyl or alkoxy havk>g 1-3 C-atoms, or hydioxyt 

Rs Is hydrogen: alkyl. phenyialkyl, hydroxyalkyl. methoxyalky!. alkytearbonyl, alkoxycarbonyl or al- 

kylaminocarbo nyl having 1-6 C-atoms in the opttonally branched alkyi group: 

Rs Is straight or branched aOcyl. alfcenyi or cyctoalkylalkyi or cydoalkyl, having at most 8 C-atoms: 

Y Is a group R;-X-Ra, wherein Rr is a straight or branched alkylene dudn having 3-8 C-atoms wHh at least 

« 3 C-atoms between the nitrogen atom and group X: X is the carbonyi gmup or ketaised carbonyl group, or 
the group ^CHOH. ^^CH&Hs. -CHa. -CONH-or -CO- 51 CHs or an oxygen atom or sulphur atom; and 
Ri Is an alkyl group, cyctoalkyi group or cydoalkyialkyl group having at most 10 O^atoma a phenyl group or 
(^enylaBcyl group having 1-4 C-atoms In the alkyi group, which groups Ra c^ be substituted with one or 
more groups Ra: or Y is a group of ^ tonnuia 2a-2e 

60 



3 



0288 070 




wherein Bi o may have the meanings ptven for Ra. 

Although some of these compounds compounds wherein Ri or ffc Is hydroxyl) are In the scope of 
Netherlands patent applicatfon no. 7404733 none of the described known compounds has an hydroxylated 
phenyl group. 

The compounds which on the basis <A their properties are to be preferred are compounds of fbrmUa 1 
wherein the symbols have the following meanings* and salts and prodrugs thereof: 
Ri Is hydrogen, optionally esterffled hydroxyl or amInoMtonyt; 
R2 b hydrogen or. when Ri Is hydrogen, optionally estorffled hydroxyl or amlnocarbonylr 
Ri Is hydrogen, methyl, methoxy or halogen fri the oitho position wltti respect to the ^oup -CHR^^Rs- 
NR«Y; 

m has the value 1; 

Rf is hydrogen or hydroxyl; 

Rs b aHcyl having 1-3 C-atoms or phenyl ethyl: 

Rg is aJkyl having 1-4 Oetoms, propenyl, butenyl or cydopropyfrnethyl; 

Y is the group R7-X-R, , wherein R7 Is trimethylene, X is carbonyi, :3CH0H. -CONH-. -CHror an oxygen 
atom, and Ri Is cyclohexyl, phenyl or halogen-eubstituted phenyt or Y Is a g^ 
wherein Rio is hydrogen or halogen. 

Compounds according to the Invention which are to be preferred in particular are: 
1- lM:yclohexyi-4-{propy52-{4-hydroxyphenyi>-t-methy^^^ 
Z 1•cyck5hexy^4^propy(^-{4^lydroxyphenylH-nlethyie% 
3. 4^2-{prcwK4<:yclohexyI-4KDcobutyi^^ 
4. 4-{2<propyl(4-cydohexyl-4-hydroxybutyf)amln^^ 

5. l-cydohexyM-{propylI2-(3^iydroxyphenyl).lHne% 

6. lH:yctohexyM-{jxopyil2^ydroxyphenyl>-1-me% 

7. lH:ycloh8xyl-4<propyip-{4.ben2oyloxyphenyi)-1-methyleth^ 
a l-cyclohexyl-4^propyl[2-(4«etoxyphenyl)-1-methylethyl]^^ 

9. ammonium 4-[2-lpropyI{4Kjyciohexy|.4KSxobutyl)amfw^ 

10. N-{4-chlon)phenyl) 4i2-lpropyl(4H:ydohexyi^i-oxobulyD^^ 

11. N-acetyl 442-[propyl(4-cycIohexyl-4-<aobuty9amln^^ 

12. 1<ydohexyl^[propyl{2-(4-hydmxy'2Hnethytphenyl)^lHneth^ 
13. l-cydohexyl^ropyll2-(4-hydrDxy-2-methaxyphenyl)-1-methyl^ 
14. 1<yclohexyl^[propyl[2H44iydroxyphenyl)-1-methyi-a4iydit^^ 
15. l-cydohexyl^lpropylI2H4-hydn)xyphenyf)*1-ethyiethyl]amlnoh^ 
16. 1<ydohexyM-lpropyil2-{4-hydroxyphenyl)-l.ethylethyllami^^ 

17. l<ydohexyl-4<propyliaH44iydroxyphenyl)^1i)ropylethyl]am^^ 

18. l<yck)hexyl^ropyl[2-(44iydroxyphenylHi)ropylethyl]afflkx)h1-b^ 

19. l^dohexyM.[prDpyl[lH2i)heny1ethyl>^4^droxy^ 

20. l<yciohexyl-4Kmethyl[2H44iydroxyphenyl).lHnelhyl^^ 
21. 1<ydohexyl4<eftyII2K4-hydroxyphenyl)'1wnethylethyl]^ 
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22. 1 •cyclohe)cyM-[othyl[2-(4-hydroxyphenyl>-1 -methylethylJaminoH -butanol. 

23. 1 <ycloh6Kyl-4-[butW(2K44TycfrO)(yphenyl>.l -methytethyllamlnol-l-butanone, 

24. lK:ydohoxyl-4H2-propenyJ[2K4-hydroxyphdnyl)-1-f^ 

25. 1<ydohexyM^2i)ropelvII2^44^ydroxyphenyl>1-methy^^^ 

26. 1-cydohe)(yMK3-bueenylI2^44iydr^ 

27. 1-cyclohe)(yl-4H3-but9nyI[2-(4-hy(Sroxy 

2a l-cyc!ohexyl-4^cyclopropylmethyl[2K4^ -methylethyllamlnoH -butanone, 

29. l<yclohexyMKcyclopropylm8thyl(2«K4-hydroxy^ 
30. 4-l2-Ipropyl(4-cyctohexylbutyl)amlno]-2-n^ 

31. M-cycloh8xyl-4^propyll^(4-hyclroKyphen^^^ 

32. M2-{prx)pyl{3i5hono«ypropyl)amlrw)]-2-melhyte^ 
33. 1-phenyl4-[propy![2^4^iydroxyph0nyl)-1-meth^ 
34. 1iAenyM-{propyl[2'K44iydroxyi*©nyl)-lHn 
35.H4-fluoroph8ny(H-[propyl[2'K44tydroxyph0nylhlH^^ 

30. ^H^enyl-4-(propyr[2^4^lydroxyp^lenyl)•1•me1hyte%llam^ 

37. 1 -cycloheMyl-4-Oxopyl[2K5Hndolylh1-m0thy!emyl)amlnoh1-^^ 
38. 4^2-{pn)pyl[5-(4-fluorophenyl)pyiTO>-2-yl-me%ISuni^ 
39. 4^2^p^opyl(5-ph8llyfpyra20l-3-yl-^wmyl)amino^^ 
40. 4H2Hpropyl[1-(4^lorc#«nyl)pyra20l^yl^ 
Btamplas of suitable acids with which the compounds accordirtg to the InvGntion c&\ fom pharmaceuti- 
cally Bcceptebl© acid edditron satta are hydrochtorte ackl, sulphuric add, phosphoric acW. nitric acid, and 
organic adds, for example, dtrtc add. fumaric add, malate add. tartaric add, acetic add, benzoic add. p- 
toluene suiphonic add, methane sulphonic naphthalene sulphonic add, and the Sice. 

Examptea of suitable bases with which those compowids according to the Invention which comprise an 
add ^up can tomi pharmaceuttoally acceptable salts are ammonium hydraxyde. sodium hydroxide, 
potassium hydroxide and catelwn hydroxide. 

Proda^s denote derlvatJves of the compounds of formula 1 wWch as such are Inactive and which, after 
«lminSstralion Into the body* &e converted Into an active substance of fcmnula 1. 

In those cases In whtch the group and/or Rs In compounds according to fenmula 1 have a meaning 
other than hydr(^, the carbon atoms Id wHch R* andAor Rs are bound are chlral centres. In so far as 
chlral centres are concerned, the Invention relatee to. the various enantiomers of the compound of formula 1 
and to the racematas. 

On the basis of their <^at8-antagonlstic acthdty, compounds according to the Inventicm are extremely 
suitable for the treatment of those diseases and conditions in men In which endogenous opioids play a pari 
Examples are: s»:hlzophrenla. depreetioa ep5i^ and other diseases associated with the central nervous 
system, shodt, stroke and other dscrders assodated with the cajrdlovascular system, ulcers, obesity, 
respiratory disorders end several types of tumours, espedally nsiffoblastoma. They may also be used for 
the treatment of patients a^r an overdose of exc^nous opiates, to termlreite anesthesia with enogenous 
opiates and as an auxiliary agent to prev^ reddlvism fai previous addicts of exogenous opiates, 
the compounds ascord&r^ to the invention have been tasted for the a^^ 
models, r^kdoxone was used as a ref^noe substance. 



1. OpiateKant)agonlstic activity in vftro. 
1.1 Affinity to opiate receptors. 



The affinity to (meanly ^-type) <^ate receptors was detemilned by studying the displacement of pHy 
natoxone in homogenates of rat brains (Pert aid Snyder. Molecular Pharmacology. Ig. 868-879 (1974)). The 
results were expressed In {^-values. 
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12 Opiat0-(9nt)a9on(stic activity on ^ isolated guinea pig ileum and mouse vas deferens. 



The opiate-antagonistic activity was detanmlned by studying the antagonism of ttie effect the agonists 
s morpWne and ethylketazodne on the electrtealty stimulated guinea pig Ueum (u-type and (substantially) k- 
type opiate antagcwiism, respectively) and the antagonlan of the effect of the agonist teucine^nkephallne 
on the electrically stimulated mouse vas deferens (Mype opiate antagonism). 

The results were expressed In pA^ values. 

In onjer to estat^Ush opiate-agonistic activity. If any» the effect of the ^ compounds on the electrically 
10 stimulated guinea pig Ileum and mouse vas' deferens was detennined. In order to establish whether a found 
effect. If any, was caused by opiate agonism. the reversal of tWs effW, If any, by the antagonist naloxone 
was studied. The above experiments were carried out as descrtoed In Magnan et al, Naunyn 
Schmledeberg's Arch. Phannacol. 31fl. 187-205 {198^ or. for the experiments with ethyiketazodne, entirely 
analogously to the experiments with morphine described in the said publicatkm. 

ts 

Z Opiate-fanOaflonistic activity ift vh^x 



20 Opiate-antagonlstfc acB^ In vivo was determined by studying the antagonism of morphine-Induced 
analgesia in mice, me^ured accocdlng to aiancW and Firanchescftinl. Br. J, Phanrwcol. Chemother. 9. 280- 
284 (1954). Test compounds were admNstered subcutaneously (sc) or orally (jpo) fn a series of dosages, 
using five animals for each dose, and the resuils were expressed In EDsq values. In c^er to establish an 
opiale-agonistic acthrrty. if any. possible mlgefic adivHy was investigated for the ttighest dose used In the 

2S antagonistic test 

The compounds according to the invention show a structural relationship mt the specific muscarinolyt- 
tes known from the Netheriands Patent Applfcation 7404733. For that reason the affinity to muscarine 
receptors was deterndned in addition to that for opiate recef^ors. 

90 

3. Possible antichofin^ic skle effect In vttro; afRnHy to cholkiefnte muscarine receptors. 



The affinity to chdinergic muscarine receptors was detennined by studying the displacement of [^H] 
,35 Qulnuclidlnyl benzilate (QNB) in homogenatas of rat brains (Yamamura and Snyder, Proa Natl. Acad. ScL 
U.SA 71^. 1725 (1974)). The results wero expressed In 1^ values. 

l=irom the tests as desc^Md sub 1 and 3 it can be conckjded that the stnictural characteristics which 
lead to a good oplate-antagonistrc and a good muscarinoiytic activity, respecthrely, diverge considerably. 
This IS ERustrated in Tsbie 1 with refmnoe to a few compounds. Moreover it must be noted Chat fbr the 
40 racemk: compound b recorded In Table 1. of whteh tin pure R and S Isomers wero available, flie opiate- 
antagomstk: activity was found substantiaUy enlirely In the R Isomer (c) while the muscarinoiytic activity was 
found substantially mcluslvely in ttie S isomer (d). 



45 ™blE1 



Affinity to opiate and choiinergk: muscarine receptors of a few compounds from Netheriands Patent 
Appik^tion 7404733 (e (0 inclu^), a few compounds of fonnula 1 according to the present inventkm (a 
60 tod Inclusive) and two reference substances. 
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Coisp . 


^1 


^6 


R8 


isomer 


Affinity to 


opiate 
recept. 
1) 


muscarine 
receptors 
2) 


naloxons 










1.5 


34000 


a 


hydroxy 


propyl 


cyclohexyl 


rac . 


0.8 


5.2 


b 


M 


ethyl 


m 


rac» 


25 


9.6 


c 


II 


« 


m 


R 


18 


450 


d 


II 


• 


m 


S 


200 


4.1 


8 


machoxy 


If 


n-propyl 


rac. 


5200 


28 


f 


chloro 


fi 


cyclohexyl 


rac. 


3750 


8.3 


s 


aechoxy 


1* 




rac. 


1400 


2.7 


atropine 










16200 


1.4 



1) [^H] naloxone displacement expressed In 

2) [^H] QNB dlsplacenent expressed in 

30 

The new compounds accoidlng to Ihe invention and the salts and prodrugs thereof can be prepared in 
a manner loiown for the synthesis of analogous compounds. 

The Invention therefore also rslalBS to a method of preparfng new tertiary arylethyl amine derivatives of 
^ fbmiula 1. wherein the symbols have the meanings given hereinbefore, and the salts and prodnjgs thei^f. 

Sutteble methods of preparing the compounds of fonnuta 1 as a nile comprise the reaction of a 
secondary amine of fbnmuia 3, or derhmth^es thereof, with reagents which comprise the group Y. or 
fragments or derivatives thereof. 

Depending on the meanings of the symbols, the compounds of fonnula 1 can be obt^ned biter aSa by 
^ means of any of the follovi^ methods. 

Con^unds of fbnmila 1. wherein Y » R7 -X - Ri, may be obtained, for example, by converting an 
amine of formulas 

its . \ '^v 



wherein Ri 'Rt and m have ths atwve meanings, with a compound of the general ftmnula 4. 
L-Rr-X'-Ri ""(4) 

wherein R7 and Rt have the above meaninge, L Is a halogen atom or a losyloxy grotp, and )C is a cart)onyl 
g, group, 1,3^loxolane group, a J^CH-phenyl gnMip or a methylene group, or an oxygen atom or a sulphur 
Atom. 

The reaction is pretdrably canled out in an Inert solvent, fbr example, (fimethyl fomnamide or 
acetoniWIe, or without a solvent at a tempereim of 0>180*C, preferably 2(>80*C for 1-48 hours; a base. 



CH 



(3) 



7 



0288070 



rbr escampfe. trieOiytamine or sodium cartx)n8te, niay be added to the reaction nitxture or an excess of the 
amine (3) may be used; furthermore, In case L is a chlorfne atom. Nal may be added to the reaction mbdure 
as a catalyst. 

If desired, the resuWng compouncte of fomiula 1. wherein Y-Pb-X-RjandXIsa 1,3-dloxoiane 
s Oroup may be converted Into the analogous compounds, wherein X Is a carbonyi group, by treating wffh a 
dilute acid, for example, hydrochJoric add. 

The resulting compounds of fomiula 1» wherein Y » ^X - Rg, wherein X Is a carbonyl group may 
then be further converted in known manner (J, Am. Chem. Soc ^ 2897. (t971)) Into analogous 
compounds, wherein X is a iJHOH group, by treating with a reductkxi agent for example, NaCNBH*. 
10 Compounds of fomiula 1 , wherein Y is the group Rz -X - whertfn X la the group OOm or CONCHa, 
can be obtained by converting an ester of formula 5 



76 



20 




CH 

k 



C —OR 

II 

o 



(5) 



wherem R,' -Rs' have the meanings mentioned for Rt -Hb. with the proviso that reactive hydrogen atoms 
present therein are replaced by a protecSve group. Ri. R7 and m have the abov« meanings and R- is a 
lower aOcyl group, with an amine of fomiula 8 er 7 
* H2N-R1 (9) CH3NH-R, 

wher^ Rs iias the above meaning, and then optionally removing the protective gnap(s). 

The reecHon of a compound of fomiula 5 with an amine or (7) Is prelisrably cmied out In a Inert 
solvent for example, toluene or dimeftyl sulphoodde, or without a solvent In the presence of a base, fbr 
sxampis, sodium hydride or sodium mettHsdde, at a temperataire of 0 to 100*C. preferably room 
temperature, for f-48 hours. 

The esters of fbnnula 5 used as starting substances may be obtained by converting an amine of 
fbrmula 8 



CH — CH—NH 

K r; 




wherein Ri' -Rs'r m and R( have tiie above meanings, witti a compound of Ibrmula 9 
o 

^ L-R7-6-OR' (9) 

wherein R** B? and L have the above meanings. 

The reaction of a compound of fbrmula 8 with a compound of formula 9 is carried out in a manner 
known for analogous compounds (Fatal, "Tlie chemfelry of the anUno group*, pp. Intersdence 
PubUshers. New Yodc. 1968). 
^ Compounds of formula 1, wherein Y Is a group of fonnulae & -2c can be obtained, for example, by a 
so<ailed Mannich reaction. In this reaction the adduct which Is formed after treating an amine of forrnula 3 
with Ibnnaldehyde, is converted with a a^jhenyipynrole, 2-pheny)thiophBne or 2-phenylfuran derlvathra 

The reaction is canied out in an organic solvent. pr^iMaUy a proflc sofvent. «id may optionaily be 
acceleratsd by the addition of an organic or inorganic add as a catalyst The teaction tamperatme is 
^ prefer^Iy between room temperatum and to bollingixM of the solvent used 

Compounds of fbrmula 1 , wherein Y Is a group of formula or 2e, can be obtained, fbr exmpie. by 
converting an amine of fbrmula 8 with a compound of fomnula 10 ~ 
L-Y (10) 

wherein Y is the group 2d or 2e and L is a halogen atom or a losyloxy group. 
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The reaction of a compound of fonnula 3 with a compound of formula 10 la caried out anabgously to 
the above^escribed reaction of a compound of formula 3 with a compound of formula 4. 

The amines of formula 3, wherein Ri -Ri and m have the above meaffilngs, used as starting substances 
can be obtained, for munpie, by converting a Icetone of fonnula 1 1 



.-/7\_CN_c=- 



in the presence of a reduction agent in lovown manner (Org. Read 4, 174 (1948) and J. Am. Chem. Soa 
« 93, 2897, (1971)) with an amine of formula 12 
HjN-^Rg (12) 

The ketones of formula 11 are partly Imown compounds and, as far as they are new compounds, these 
can be cAtalned In a manner known for the preparatton of analogous ketones. 

The amines of fomnula 3 can further be obtained by monoalkytaling an amine of fbrmuia 13 



20 



2ff 



% «r (13) 



in known manner (Patai. The Oiemlstry of the amino group*, pfi; 45-55, Intersdence Publishers. New York, 
^ 1868). with a compound (14) 
L-R« (14) 

wherein L is halogen atom or a tosyloxy group. The amines of formula 3 can also be obtained by com^rting 
an anlne of fonnula 13 with a carboxylte add chtorkJe (see jnto[ aga Zabteky, The chemistry of amktes", 
gg. 73-119, Intersdence Publishers. New York, 195^, in such a manner that after redudton with, for 
^ example, UAIH^ (see Inter afia (Saykxd. "Rediictkm with complex metal hydrkles", gg^ 544^. Inter- 
sdenoe PubOshere, New York, 1956). the secondary amine (3) ie obtained wHh the desired substi tuent Re. 

The amines of fonnuia 13 are partly known compounds and, as far as tfiey are new compounds, these 
can be obtained in manner known for the preparation of analogous amines. 

Within the meanings of Ri-Rio, m, X and Y, a number of chemical conerstons known ^ se, for 
^ exan^e. reduction reactions, estertficsSons, amklations, aflcyiatfons, dealkylatlons, eta may be used as the 
last step In the reaction to prepare compounds of formula 1 . 

The inventton will be described in greater detail with reference to the ensuing specific examples. The 
compounds were obtained as a htgh-boOing-poInt oil the bdiing-point of which couki not be detennlned as a 
result of decomposltkxu The compounds were characterized by means of NMR or NMR. 



EXAMPLE I 



1^cyctohexyM^propyir2'^4^ydroxypheny^)-1-methyiethyi]8rl^no■^ 



Z92 g (27.5 mmol) of sodium carbonate, 4.13 g (27.5 mmof) of sodium iodide and 8.4 g (27.5 mmol) of 
2-(3-ditoropiX)pyi)-2-cydohexyM.3Hfloxoiane were added to a sokitkMi of 4.83 g (25 mmol) of propylI2-(4- 
hydroxyphenyf)-1-m6ttiylethyl]amlne In 30 ml of dimethyl fbrmamUe and the resultir^g rsaction mixture was 
stirred fbr 18 hours at a temperature of 60*C. 

After coding, the reaction mixture was poured on ice and extracted three times with ethyl acetate. After 
evaporating the ofganfc layer under reduced pressure, the residue was dissolved In a mixhire of 30 ml of 
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dmethyl formamUe «nd 45 ml of 2N hydrochlorie add and stfrrdd for 1 hour so as to spSt the dtoxolane 
group pressnt The solution was than extracted three mes with diethyl ether, made basic by the addition of 
concentrated ammonia and extracted three thnes wfth ethyl acetate. 

The resulting organic layer was washed three times with water and once with concentrated saline, dried 

e on socBum sulphate and evaporated under reduced pressure. The resulting crude product (7.7 g) was 
purified chromatogr^icaily over 200 g of silica get (Merck, grain ^ 0.063-0200 mm) using a n^xture of - 
dichloromethane, methanol and concentrated ammonia in the ratio 93:6JS:0.5 as an eiuent After evaporat* « 
Ing, 55 g (16 mmol) of tHyclohexyl-4-{propyI[2-(4-hydroxyphenyl)-lH^ Le. the « 

aiMve-mentioned compound 1, were obtained. 

fo The compounds 3, 5, 12. 13. 14, 15. 17, IS. 20. 2t, 23. 24, 28, 28, 30, 32, 33. 35 and 37 mentioned 
hereinbefore were obtained In an analogous manner. 

The following derivathres were prepared from the above-mentioned compounds by chemical convert 
sions known per se: 2. 4. 6, 7, a, 9. 10, 11, 16. 18.22.25, 27. 29 and 34. 

BCAMPLEII 



N-cyctohexyM4propvg2^4*hvdnaxyphenytH-metfMethvtbminolbuty^ 

80 

1.75 g (40 mmol) of sodium hydrkJe (as a 55% dispersk)n in oil) were added under nitrogen to a 
mbdure of 20 ml of dry dimethyl sulpho»dd and 10 ml of dry toluene and stirred at room temperature for 30 
minutes. 3.3 g (33 mmoO of cyctohexylamine ware added in smail portions at 20-25*C while stirring, and 
25 the mixture was then stirred at nxm temperature for 30 minutes. A solution of 9,6 g (30 mmol) of ethyl 4- 
[propyK2*(4'^thoxyphenyl)-1-fnethyle1hyl]am1nolbutanpate in 20 ml of dry cSmethyi sulphoxkle and 10 ml 
of dry toluene was added dropwise and the n^lxture was stfared at room temperature for 24 hours. 

200 ml of water were added to the reaction mixture, the temperature being kept betow 30*C. 

The aqueous layer was acMified to pH 5 with 2 N hydrochloric add. then neutralised P pH 7 to 8) with 
30 sodium bicarbonate and eKtractad three times with dtothyi ether. 

Ihe aqueous layer was made basic with 2 N sodium hydroxide and extracted three times vrith 
methylene chloride. 

The collected methylene chloride layers were washed once with little water, dried on sodium sulphate 
and evaporated under reduced pressiffe. 
95 The resulUng crude product (8^5 g) was purified chiomatogr^)hicaIly over 250 g of silica gel (Merdc. 
grain size a063-0.200 mm) using a mixture of fflchk)romethane, methanol and concentrated ammonia in the 
ratio 82.5:7U):0.5 as an eluent. 

After evaporating the collected fractkxis under reduced pressure, 7.1 g (19 mmol} of pure product were 
obt^ed. 

40 • The resuittng product was (flssoived In 140 ml of dk:hkxomethane. At a ten^^ 

-60*C a eokitlon of 24 g ^5 mmoQ of borotribromide in 70 ml of dichloromethane were added dropwise 
under nitrogen in 30 minutes. The leactton mixture was stined lor anodier 2 hours, the mixture slowly 
reaching room temperature. 

After cooling again to -50*C. 50 ml of HzO and then 50 mi of concentrated ammonia were added 

45 dropwise. After stlnlng at n)omtemperahre for 2 hours, three extractio^^ 

out The collected organic layers were dried on sodlwn sulphate and evaporated under reduced pressure. 
The resulting crude pnxluct (6.5 g) was purified chromatographlcaliy by means of flash chron)atography 
over 600 g of slik» gel (Men:k. grain size 0X140-0.063 mm) using a mixture of dk:hk)romethffiie. methanol ^ 
and concentrated ammonia In the rstk) 93:6.5.^.5 as an elu^ 

so Alter evaporating the collected fractions under reduced pressure. 3.7 g (10 mmoD of N-cyckihexyt-4- 
[propyl[2K44iydroxyphenyi)-l-methyl6thyl]amino]^^ were obtained (compound 31). 
Compound 36 was obtained in an analogous manner. 
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4^^2^propytIM4■f^uoroph8nyPPYrrD^2■^metr^yilam^^ 



0.8 g (10 mmol) of formalin (content 37%), 1 ml of glacial acetic add and 1.6 g (10 mmo!) of 2-(4- 
« fluor<^nyl)pyrrole were added to a solution of 1,9 g (10 mmol) <^ propyl[2-(4-hydroxyphenyl)-l- 
methyletltyOamlne in 80 ml of absolute ettianol. 

After stirring at room temperature for 40 tours, the mixture was neutralised by the addition of 
concentrated ammonia and evapmted under reduced pressure. Water and dilute ammonia were added to 
the residue and the whole was extracted three times with ethyl acetate. The collected organic layers were 
10 dried on sodium sulphate and evaporated under reduced pressure. 

The resulting crude product was purified chromato graptiically over 200 g of silica gel (Merck, grain size 
0.063^200 mm) using a mixture of dichloromethane, methanol and concentrated ammonia in the ratio 
85.5:4.0K).5 as an eluent 

After evaporating the collected fractions under reduced pressure, 1.6 g (4 mmo!) of 4-l2-(propyt5-(4- 
ffi nuorophenyl)pyTrot-2-yi-methyl]aminol-2-methyIethyl)phenol were obtained (compound 38). 



EXAMPLE IV 

20 

4<a4propyl(5H)henvipvra2ol-S-'YftrnethytemhoK2Hne^ 



1.4 g (18.5 mwo\) of sodlufn carbonate were added to a soMion of 1.5 g {7.8 mmoO of propyl[2'(4- 
2S hydroxyphenyD-1-methylethyiJamlne and 1 J4 g (8.8 mmoi) of 3^Woronie%l-5-phenyl-pyrazole hydfochto- 
dde in 7.5 ml of dimethyl formamide and the resulting reaction mixture was stinred at a temperature of 70^0 
for 18 hours. 

After cooRng, the reaction mixture was poured out on ice and extracted three times with ethyl acetate. 
The collected organic layers were washed twice with dPute ammonia, dried on sodium sulphate and 
30 evaporated imder reduced pressure. 

The resulting cnjde product was pwtfied chromatographlcally by means of flash chromatography over 
300 g of silica gel (Merck, grain size 0.040-0.063 mm) using a mixture of dchloromethane. methanol and 
concentrated ammonia in t)» ratto 9&5:4J):0^ as an elueni 

After evaporating the coHeded fractksns under reduced pressure. ^4 g (6.9 mmol) of 4'p-(propyl(5- 
39 pheny!pyFazot-3-yt^ethyl)amlnoh2Hnethylethyl]phenol were obtained (compound 38). 
expound 40 was obtained in an^analogous marttier. 



40 



1. Compounds of fbnmula 1 



(I) 



wherein: 

Ri is hydrogen, an optionally esterifled hydroxyi group or merca^o gnjup. a group -NHRs or -CONHFU. 

wherein Rs is hydrogen, alkyi having 1-6 C-aloms or alicylcaibonyl having 1-7 C-atoms: 

R2 is hydrogen or. when Ri Is hydrogea may have one of the other meanings of Ri, or 

Ri and Ra together with the 2 carbon atoms of the benzene ring constitute a heterocycfic group whteh 

consists of five or six ring atoms and which comprfees a group -NH-and, optionally may comprise an 

oxygen atom, sulphur atom or nitrogen atom as a second hetero atom: 

Ra Is hydrogen, aficyl. alkoxy or alkytthto having 1-4 C-atoms, amino, mono^ dIaBiylamIno having 1-4 C- 
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atoms per alkyi group, hydroxyalkyl, aikyf-. alkylamln<H)r altoxycartwnyl having t-4 Oatoms In the alkyt 

group, nitro, cyano. halogen, MiuoromBthyi, trtfluoromethoxy. alkytsulphonyt havhg 1-4 C-atom$, or 

aminosulphonyt; 

m has the value 1,2 or 3; 
5 Riishydrogan, alkyI or aikoxy having 1-3 C-atoms, or hydroxyt; 

Rs rs hydrogen: alkyl, phenylalkyi, hydroxyalkyJ, methoxyalkyl. alfcylcarbonyl, alko)tycarbonyl or af- 

kyiaminocarbo nyl having 1^ C-atoms in the optfonaily t)ranched alky( group; 

Rs is straight or branched all<y!. all^nyl or cycloallcylailcyt or cyctoaDtyl. havTng at most 8 C-atoms; 

Y is a group R7-X-R8, wherein R7 b a slrstfght or branched alkylene chain having 3-8 0-atoms with at least 
JO 3 (>atoma between the nitrogen atom and group Xi X is the carbonyl group or icetalised carbonyi group, or 

the group :::CHOH, IrCHCsHs. ^CiHa,^ONHH>r-(X)-NCH, or an oxygen atom or sulphur atom: a^^ 

R« Is an ancyi group, cydoalkyl gnMip or cydoalkytailcyl group having at most 10 Oetoms. a phenyl group 

or phenyjalkyi group having 1-4 C-atoms In the alkyl group, whteh groups Ri can be siAistttuted with one or 

more gnoups Ra; or Y is a group of the fomnufa 2a-2e 




so 



2d 2a 



^ «h«relnRiQ may have the meanings gl>mn for R3. prodrugs and saits thereof 

2. Compounds as claimed In Claim 1 of the formula 1, wheiBin 
Rf is hydrogen, optionally esterrfied hydroxyl or aminocar bony); 

Ra Is hydrogen, or, when Rt is hydrogen, cptk^nally esterified hydroxy! or aminocarfoonyl; 

R9 Is hydrogen, methyl, methoxy or halogen in the ortho portion with respect to the group -CHRi-CHRs- 
40 NRgY; 

m has the value 1: 

R^ is hydrogen or hydroxy!; 

Rs Is alky! ha^Hng 1-3 C-atoms or phenyl ethyl; 

Ri is alky! having 1-4 C-atoms, propenyl, butenyl or cyctopropylmethyl: 
45 Y is the group Ry-X-Rg, wherein R7 Is trimethylene, X is carbonyl, ZTCHOH, -CONH-. -CHa-or an oxygen 

atom, and Rs is cyctohexyl, phenyl or halogen-stibstituted phenyl; or Y Is a group of fbmriula 2a, 2d or 2e, 

wherein Rio Is hydrogen or hak)gen: and prodrugs and salts thereof. 

3. A method of prepailng tertiary arylethylamlne derivatives, characterized in that compounds as 
claimed in Claim 1 are prepared in a manner known perse. 

g0 4w A method as ctelmed in Claim 3, characterized In that conr^nda of fonmula 1. wherein Y Is the 
group -Rj «X * Rs, are prepared by reactton of a compound of fbrmula 3 
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to 



2ff 



'^f (3> 



With a compound of the formula L • R7 -X -Rt (4), wher^ R, -Re and m have the meaninga mentioned In 
Claim 1. L Is a halogen atom or a toeyloxy group arid X Is cartx)nyl, l^loxolane, CH-phenyl» -CHa-or an 
oxygen atom or a aulphur atom. 

5. A method as claimed In (Mm 3. diaractertzed In that compounds of fomiula 1. wherein Y Is the 
group . R7 -X - Ra, wherein X is the group -CONH-or -C0-N(CH3h «b prepared by reaction of an ester of 
'® the formula 5 



\4-/ I, I, I ? II 

« H a ^ 



O (5) 



with an amine of the fcvmula 6 or 7 

HaN-Rs (8) CHjNI+fli (7) 
In which formulae Ri' have the meanhigs mentioned in Claim 1 tor Ri -R5. with the proviso that 
^ reactive hydrogen atoms present therein are replaced by a protective group. Rs and m have the 
meanings mentioned In Claim 1, and the protective group(8} are then removed In a manner known p^ se. 

6. A method as claimed In dalro 3, characterized In that compounds of fbrmula 1, wherein Y ira a 
group of the formula 2a. 2b or 2c. are prepared by means of a Manntch reactkwi of an amine of formula 3. 
fcwnaldehyde and a 2-pheny^yrrole or 2-phenytthk)phene or 2-phenytfuran derivative. 
3g 7. A method as claimed In Claim 3. chmcterfzed In that compounds of fdnnula 1, wherein Yls a group 
of ttormula 2d or 2e, are prepared by converting a compound of formula 3 with a compound of fomiula L-Y 
wherein L Is a halogai atom or a tosykJDcy group and Y is a group of the fbmiute 
a A method as claimed In CWm 3, characterized In (hat a compound of ftmnutei 1 is prepared by 
converting one or more of the groups Ri -R,o. X and Y In a resulting compound of fonnuia 1 1nto anotfwr 
^ group Ri -Rio. X and Ywfth the meanings mentioned in CWm 1. 

0. Phamiaceutlcal composition which comprise least one compound as dakned In Qalm 1 as the 
activB substance. 

10« A method of preparing phanmaceutical con^mitlons having opiate-antagonistic activity, character- 
Ued In that a compound as claimed In Claim 1 is brought Into a form suitabie for administration. 
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